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Fundamental Study on Construction of Hazard Map Causing by LandslideⅡ  
A Case of the Identification of Landslide Area at Ohsumi District in Kagoshima Using the 
Advanced Land Observation Satellite (ALOS) Data 
 
FUKUDA Shinya, ISHIKAWA Daitaro, ARIMITSU Shigenori, YAMAGUCHI Kosuke 
WEI Jiang Jun, OBA Kazuhiko and ISHIGURO Etsuji 
 
Summary 
In recent years, the localized heavy rain of which the global warming may be a major reason has 
occurred frequently in several areas of Japan, especially the southern part of Kyusyu district. The 
huge landslide is caused by their heavy rains, so that the quest for evaluation and/or prediction of 
their effects over the mountainous area is a main concern for the protection of human life. This study 
therefore was conducted to develop an identification method for landslide by means of remote sensing 
technique. A high correlation coefficient for water contents in leaves was obtained from the 
normalized vegetation index (NDVI) described by the reflectance of red and near infrared (NIR). The 
water contents fluctuation (WCF) image developed by the ratio of different year NDVI images agreed 
well with the actual landslide. The result obtained in this study suggests that WCF image based on 
the data of Advanced Land Observation Satellite (ALOS) / Advanced Visible and Near Infrared 
Radiometer type2(AVNIR-2) can be successfully applied to identify the landslide. 
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生している。2013 年 10 月には伊豆大島西部において、
台風 26 号により 24 時間雨量が 800mm を超え、複数の
表層崩壊による大規模な斜面崩壊が発生し、甚大な被害










































































ALOS の主要諸元を Table 1 に示す。 
本研究では、斜面崩壊を生じた時期に最も近い 2007
年 1 月 22 日と 2007 年 7 月 25 日に撮影されたものを解
析に使用した。また画像解析については、ERDAS 
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基準点(Ground Control Point: GCP)を観測画像内に万遍
なく設定し、一方の画像データに一致させるように行っ
た。補正の際に、二乗平均誤差（Root mean square 








として、2007 年 7 月 25 日の ALOS/AVNIR-2 の Band1













Band1’=4Band1/ [Band1+Band2+Band3+Band4] (1) 
Band2’=4Band2/ [Band1+Band2+Band3+Band4]  (2) 
Band3’=4Band3/ [Band1+Band2+Band3+Band4]  (3) 
























Fig.1 The images of band1 on ALOS/AVNIR-2 
obtained at 25th July 2007, A is original image 
and B is the image of atmospheric effect corrected 
by means of differenced histogram of brightness. 
(A) (B) 
(A) (B) 
Fig.2 The images of band1 on ALOS/AVNIR-2 
obtained at 25th July 2007, A is original image 
and B is the image of topographic effect corrected. 
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Fig.5 Change of NDVI calculated by average spectra 
of the broad leaf (var. sudaji) corresponding to 




































Fig.3  Relationship between water content in the 
leaves of broad leaf (var. sudaji) and elapsed 
time5). 
































ALOS/AVNIR-2 の Band3 と Band4 を用いた以下の正
規化指標：NDVI と葉内含水率と検討した式を以下に示
す。
NDVI＝（Band4-Band3）/（Band4+Band3）    (5) 
NDVI と樹冠部の葉内含水率の経時変化を Fig.5 に示
Fig.4  Spectral reflectance curves in the 400 – 
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Fig.3  Relationship between water content in the 
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time5). 






































NDVI＝（Band4-Band3）/（Band4+Band3）    (5) 
 
NDVI と樹冠部の葉内含水率の経時変化を Fig.5 に示
Fig.4  Spectral reflectance curves in the 400 – 




























Fig.6 Relationship between measured and predicted 
water content in the leaves of broad leaf (var. 














二時期の衛星データを a，b とすると、 
 





2007 年 1 月 22 日と 2007 年 7 月 25 日の NDVI 画像













Fig.7  Water distribution images (NDVI images) 
calculated by ALOS/AVNIR-2 22th January,2007. 
Fig.8 Water distribution images (NDVI images) 












Fig.10 The image which piled up emphasis image by 
threshold value and false color image. 
Fig.9  Image of water content feasibility. 
(WCF=(NDVIa-NDVIb)/NDVI） 




















め、ALOS/AVNIR-2 データへの WCF 指標の適用を検討
し、衛星画像を用いた場合の本指標の有効性を鹿児島県
南大隅地方を対象として調査し、以下の結果を得た。
① ALOS/AVNIR-2 データにおいて、 Band-3 と
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